
STATE OF COLORADO 
COLORADO DEPARTMENT OF HEALTH 

421 0 East 11th Avenue 
Denver , Colo rado 80220-371 6 
Pho ne (303) 320-8333 

September 24, 1990 

Telelax: 
(303) 321-9076 (Main Building/ Denver) 
(303)320-1529 (Ptilrmigan Place/Denver) 
(303) 248-7196 (Grand Junction Regional O ffice) 

Roy Ro m er 
Governor 

Thomas M . Ve rnon, M.D. 
Executive Directo r 

HECElVC.D: ORIG:r>-IJ\L 
Attn: Robert A. Kilborn 
Climax Molybdenum Co 
Amax, Inc. 
Climax, CO 80429 

SEP 2 8 1990 

RE: Analytical results of sample(s) collected from Point Source discharge 
CPDS/NPDES Permit No. CO-Q000248, 001, Lake County 

Dear Mr. Kilborn: 

On June 13, 1990, a representative of this Division obtained a sample of 
the discharge(s) from the above named treatment facilities. A copy of 
the analytical data of the sample(s) is enclosed. 

If indicated, the following analyses were made in the field by our 
representative at the time of sample collection: 
TEMPERATURE - ph - DISSOLVED OXYGEN - TOTAL RESIDUAL CHLORINE - OIL and 
GREASE (visual). All other analyses were performed in the Colorado 
Department of Health laboratory. 

The WQCD maintains records of all analyses performed on the discharge 
from this facility; therefore, should you have questions regarding these 
or past samplings, please feel free to contact me at 331-4584. 

Enclosures 

xc: Local County Health Department 
U. s. Envir onmental Protection Ageuey, Region VIII 
Permits and Enforcement Section 
District Engineer, Gary Soldano 
Sampler, Bill Knief£ 

SVM/~c 

054lm/l682m/1684m/0165m 



RECEIVED: Oi~IGIN~L 
' Water lab ~~ 

SEP 2 8 1990 . 
·colorado Oepartr.lent of Hea l th 8act1 Lab No.--------~-

Water Qual i ty Con t ro 1 Division 0 I SCHJ\ft.~~/-~~~,4'T~ec , d By: 

WATE~. QUALITY DATA ... 

(ug/ 1) 

(Standard Units) 

P3502 

P81367 



• 6 .. . ... 

~Ole. -Dept.. o: He..al·:::1 

COPS/HPOES : 
IHSP, TYPE: INSPECTOR: .,5 FAC. TYPE: 

~ecehdng wa't.er: 
2_; ALlC_ W_; AL:ZC_ w_; WS_; t.C_ 

DOES FACILITY HEEi PERt-liT REOUirEMEH"!'3: _ 

1'\t{a.o _Effluent/Roc . W;oter!O N Pr.n:.rtmt. . Memo. Schad. Malf-Honi 't.cr ing ~Ol.H ~1uo~e Diao. ~'t.ner 

Ooera~or in Char~a : 

Lec,;:a.1 Cont:.ilc!:: 
Phone : 

Utfl\tiea: s Maintenance: s -e== 

Other: $ Cost/1 ,000 Gal : s 

io-::a1 Taos: Poe. Ea. Served: NJ.A Inous'trial P£: AJt4 
f 

tlo. of Lit-:: 5-::a-::ions: 
r III Problem (>120 9PCDd)~ 

DESIGN CAPAC:TY Hyorau1ic: Njfr HOD Organic: NP4 lb COO / cay 

PRE!Wi LOAOIUO H~orauHc: HGO Organic: lD BOD/cay Caoaci't:y uaao: H 
__ x o_:: 

7;\Tt-IT. UNITS _ss - HBS _com _or _PC _As _TF _RBC _SBR _sc _AnDis _AerOig F;?r 

_os uv _C12 _OaC1 ~ I"' _Coag _PP _Lag _A Lag _LA Otner : .5edi~·(¥t.:(~a eorJs 
- - ·, 

Type, Cacacity ~ Loc&~ion of F1ow ~easur\n9 Eouiomen~: %OM- pobba 1\ +looe@.fiop~-lf /r~e 
Ac::ura::e :·· __ Date o'f Las-:: C• 1 i oration: 

List Analyses Done on Si~a : ,Q~ 
Contra=-:: ·Lab Natt~e: 

RECORDS ON S!i:: ~MRs 

Sluo~e Oisoosed and Samoled Prooerly: __ 

DHRs Correc!:1y Comole~ed:~ S•mo1ing oer PeMmi!:~ 

On-Sito Analyses oy Aooroved Procecures~ 

Samo le& Proper-1 y Pr-aeerved: J 11.11 0 i scnar!!e Poi n'ts Per111 i -::-:ec.: L 
l.suoget ~O&M Manual 

Meeting Como1h.nce Sct1eou1e : __ 

COH 1 -------------------------------------------------------------------------------------------------------------

c~ z ~-------------------------------------------------------------------------------------
-----------------------

c~ 2 ·------------------------------------------------------------------------------------------------------------

c~- , ---------------~------------------------~---------------------------------------
---------------------------

/ , JJ v"' .. ,..r.c. '· llfj} /" ___ - .4.-_/ ~ r 



\ CDI!ffi.AOODEPARIMENTOFHEALTH 
Water Quality Control Division 

• ~ - NUMBER: qo L q tJ.i 
1' 11l.l.1 WATER QUALITY DATA SHEET 

ENFOR:CEMENT Aali'ItRIOO FACT SHEEr 

11. 
12. 
13. 

14. Parameters to be m:mitored: BOD ~ Suspended Solids_L D.O. pH~/ ___ _ 
Fecal Colifonn Temperature ? Turbidity Chlorine Residual=-~~~--
Oil & Grease VI!> CJIHERS (list): TC,N- /£(..., 7'fFe Tt;f)n Tf!-:r.n TNJ/3-N~---

15. ~~e_ ol sample (grab · or canposite, 'describe)? g ro...b -fur g/l {W'Ameks 

16. S..Pec}al.cont:!erl_tor preservatives? Md1!Jo ,.;d{\ flNcg 1 /J{J/r;~VIJS ui-f' /d-z..SO¥J 
LN wr\-b Na.Oo: 

17. ~ns :esent during sanpling (names :~es.??/Je ( 
m1~bS1i~uhf c ~ .&rL 

18. Was sample split? ~/ e.5 
19. Who received or d.-en-l*ect-=;::=~sp--=l:-:i:-:-t-,-(nam--e-. .&::--:-t-:-i-:-tl=-e-:)~?:--37'"e---:e-#-:-r-:S=---------------

20. ~positiooof ~l~ter collection: g::813_ rgsu.,..,iJ 10 my cusm.y fi{ deln&j 
42 Sk.k ~ to..l±L ~p±. /.-.tc,b on ~- _ - ___f2__ 

. --.. 1Uoa tl o 1; C)\ I c a'3Pd;l.:."-Jrf~o-b-=:::)--~..-I.D-a -=...-1~4:....:::-...LJ.9(....L}-'-/;.'-.,2....:..:- ~2.L...oDI..f-pl.L!t"'"'-~-----
REMARKS: 

LornQ/i~nt~ for 00( 
' 



COLORADO DEPARTMENT OF HEALTH 
INORGANIC CHEMISTRY LABORATORY 
4210 E 11TH AVE . DENVER, CO 80220 
(303)331-4726 

SAMPLE NUMBER: 902948 
SAMPLE DESCRIPTION: AMAX-CLIMAX MOLYBDENUM CO 

ADDRESS : 

COLLECTED BY: 
\IJHERE: 
DATE SAMPLED: 
DATE RECEIVED: 
BOTTLES: 
TYPE: 
COMMENTS: 

WH KNIEFF 
OUTFALL~001 

06/13/90 
06/14/90 
2LNEUT,LNUT,LCN,SOOMET 

4 
TOTAL RECOVERABLE 

ANALYSIS RESULTS 

AMMONIA 
COPPER 
CYANIDE, DIST 
IRON 
MANGANESE 
SOLIDS, SUS. 
ZINC 

U VALUES = LESS THAN 

2 H 
1 5 
u 0.01 
420 
650 
1 1 
93 

mg/L 
ug/L 
mg/L 
ug/L 
ug/L 
mg/L 
ug/L 

DATE : 
REPORTED BY : 

08/20/90 
BM 

COUNTY : LKE 
PHONE : 



STATE OF COLORADO 
COLORADO DEPARTMENT OF HEALTH 

222 So. 6th St, Room 232 
Grand Junction, Colorado 81501 

September 12, 1990 

Frank Zancanella 
Water Resources Manager 
Climax Molybdenum Company 
Climax Metals Company 
Climax, Colorado 80429 

Telelax: 
(JOJI 322-9076 (Main Building/Den veri 
(lOll 310-1529 (Ptarmogan Place/Denverj 
(303) 248-7198 (Grand Junction RPgional Office) 

AEC.EIVED 
ORfGINAL Copy 

SEP 1;:;. '~;:;u 

Re: Annual Inspection, Industrial Discharge Permit Inspection, 
Tenmile/Climax Mine and Mill, COPS Permit No. C0-0000248, 
Climax Molybdenum Company, Summit County 

Dear Frank: 

Roy Romer 
Governor 

Thomas M. Vernon, M.D. 
Executive Director 

Enclosed is the Company's copy of the report for the inspection conducted 
on July 11, 1990. Thank you for your time and cooperation during the 
inspection. 

Please contact me in the Steamboat Springs Office at (303) 879-7479, if 
you have any questions. 

Sincerely, 

9t:·~ 
Jlm Chubrilo, P.E. 
District Engineer 
Water Quality Control Division 

JC/ck 

cc: Jim Rada, Summit County Environmental Health Division 
Permits & Enforcement Section, CDH 
Field Services, Denver 
EPA, Region VIII 
Sharon Ferdinandsen 
Leslie Simpson (Inspection Report Only) 
District Engineer 
File 

!··· .. ·· ; } 



WASTEWATER TREATMENT FACILITY 
INSPECTION REPORT 

Code: N CDPS/NPDES: C0-0000241:! YR/MO/DAY: 07/11/90 INSP. TYPE: C INSPECTOR: S FAC. TYPE: !! 

Rating: 3 Bl: N QA: Q CO: 59 RIVER BASIN: Colorado Seg: 13 

Receiving Water: Tenmile Creek Class: IIQl 2 Rl 2 X; ALlC W ; AL2C X W ; WS AG X 

DOES FACILITY MEET PERMIT REQUIREMENTS: T Areas Evaluated: Permit S Records S Site Review S 

Flow Mea. S Lab. N Effluent/Rec. Waters S Pretrtmt. N Comp. Sched. N Self-Monitoring S 

0 & M S Sludge Disp. N Other 

Facility Name: Climax Molybdenum Co.-Climax Permit Effective Date: 12117/88 

Location: Climax, CO. Permit Expires Date: 09130193 

Mailing Address: Climax Molybdenum Co., Climax, CO. 80429 Facil. Phone: (719}486-2150 

Operator in Charge: Frank Zancanella Class & #: Fac. Class: # of Operators: 0 

Legal Contact: Bob Kilborn Phone: (719}4B6-2150 

Total Budget: $ 0 Salaries: $ 0 Utilities : $ U Maintenance: $ 0 

Chemicals: $ 0 Sludge: $ 0 Other: $ OCost/l,OOUGal.: 0.00 

Total Taps: 0 Industrial Taps: 0 Pop. Eq. Served: 0 Industrial PE: 0 

No. of LiftStations: 0 1/1 Prograa in Place: F III Problem (>120 gpcpd): F 

DESIGN CAPACITY Hydraulic: O.OOOMGD Organ"ic: Olb BOD/day Capacity Used: Hyd U% 

PRESENT LOADING Hydraulic: O.OOOMGD Organic: Ulb BOD/day Org U% 

TRTMT. UNITS: BS MBS Com Gr PC AS TF RBC SBR SC AnDig AerDig FiPr 

DB UV Cl2 DeC12 Fi Coag PP Lag ALag LA Other 

Type, Capacity & Location of Flow Measuring Equipment: 

Accurate: F Date of Last Calibration: I I DMRs Correctly Completed: F Sampling per Permit: J 

List Analysis Done on Site: On-Site Analysis by Approved Procedures: F 

Contract Lab Name: Samples Properly Preserved: F Disch Points Per•itted: F 

RECORDS ON SITE Permit DMRs Flow Lab Sheets Budget O&M Manual As Built P&S 

Sludge Disposed and Sampled Properly: F Meeting Compliance Schedule: F Annual Report Submitted: F 

Inspector Name Jim Chubrilo Initials ~/C Title District Engineer Phone (303)1:!79-7479 



INIXJSTRIAL DIS~ PmMIT INSPECI'IOO 
PARr II 

Page 2. 

5. Briefly describe the p:ocess steps used in producin; the product. InclUde a 
pzocess flc:M diagram arrl a discussion of chemicals used at the site arrl 
their final disposition. State the final disposal of all wastewater 
streams. . . 

6. What o:mta.inment does the ~ttee have for materials used, processed or 

stored on site? ~~,--..pa.-..J' I..I..I:IS.---~At.Ad..~L,-,.::u.~r-...~-.j4.14--.J.~~:~.-~~.IrrfLIUI:..l.wa..-

Is the Materials Contai:runent Plan adequate? <J,. PNIH;tfte I.,,·/( Ire Lf.~~ ~;\, 
I I 



' I 

Irrlust.ricU Discharge Pe... •• .it Inspection Fonn 
Page 3 

10. Hc1.i are hazardoos wastes disp=sed?~&:.q.~-------------

11. Are the facility corrlitions properly reflected by the penni.t? Yes<X> 
No( )If no, identify the differences: ____________ _ 

12. DesCribe the Ibysical corrlition of each discharge point. Is it 
disdlarg.in:j? If so, at what flOW'? )>,,cL "'t o o/ t1 <L;cj "'j'j &1-

.rtluurf ~ Ol!1l 71 M . 

13. Is the permittee maintaining :recoros as required in the pennit?-+-cJ""""~ ...... __ 



'·I 

In:lustrial Discharge ~:mit Inspection Fonn 
Page 4 

,. 

-Include a site sketch of the facility ani treatnent system. If the permit 
has an acx::urate arxl detailed sket.dl, silrply refer to the permit. 

,• 



FLOW 5\-\E.ET NO. 2 

47,000IPD 
( 1) FINE ORE BINS 

~ I . 

F'EED BELT CONVEYDRS ~ WEIG\\TOMETERS 

AUTOMflnC SAMPLERS 

t.e 
(. 2) BRLL MILLS 

l 
( 3) CLASSIFIERS SAND 1 

~ t O'F 

WOOD CHIP SCREENS 

t 
I 

( 4) FLOTATION CONC. 

t TAILING 

~ CONC. SCA~ENGER FLOfA'T\ON 

1 "TAILING 

AUTOMATIC SAMPLERS 

(5) 

MAJOR EQUIPMENT 

( 1) S ·ORE B\l'IS 35'." 35', 
12.- ORE B\NS 40 ~ 60 

( 2.) 8 · 9' K S' MARCY GRRTE DISCHARGE 
BN.l MILLS, 450 HP, DOUBLE SCOQi:~ 
17RPM 
3 · 9'• 9' MARCY GRI\IE D\SCHARG~ 
BAlL M\ll.S, 600 HP, DOUBLE SCOOP, 
2.0 RPM 
9 • 13' x 12' AC /.. MARCY o'F BALL 
MilLS, t,OOOHP OOUBLE SCOO~ 
l4.5 RPM ' 

( 3) 12.- 66, AKINS CLA66lF\ERS 
14 · 7S" " " 
9 - D26 KREBS CYCLONES 
3-D20 KREBS CYC~NES 

( 4) 296- 3~' WEINIG FLOTAIION 
MACHINE61 290 RPM, 5l\P I CELL 
12.- DECO NO. ?A SUB .... A II 
10 NO. 4S AG\TAlR 
12 - DECO NO. 300 
4- WEMCO NO. 300 

II 

(5) 555 · 36 WEINIG fLOTATION 
MACHINE5,290 RPM,SI-\f'/CE.lL 
2.4 • DECO NO. 2.4 5UB .. A"' 

2.2. - NO. 48 AGITA\R 

I~ - WEMCO NO. 300 

! 10 CLEAN1NG PU~NT 

SEE' FLOWSI/E€T Na3 
"10 BY- PRODUCTS PLANT 
SEE fl.OWSHEET Na 4 

45,100 -rPD 

40 

t900 '1PD 



REAGENTS: 

Primary Concentration ~ based on total rougher plant feed. 

Reagent 

Pine Oi I 

Vapor Oil 

Syntex 

Lime 

Sodium Silicate 

Nokes Reagent 

AUTOMATION CONTROL: 

Usage 
Lb./Ton 

0.040 

0.]0 

0.060 

0.74 

0.60 

0.03 

Purpose 

Pdmary Frother 

Primary Collector 

Surfactant and has 
frothing charac
teristics 

pH Regulation 

51 ime Dispersant 

Lead Depressant 

Addition Points 

Ba 1J Mi 1J Feed 

75% Ba 11 M i 11 Feed 
25% Flotation 

75% Ba l1 Mi 11 Feed 
25% Flotation 

Ball M i 11 Feed 

BaJl M i 11 Feed 

Ball MJII Feed 

Direct digital control i s being applied to operate primary grinding. 

The concept consists of an operations oriented computer with super

visory programs to direct the process. The system is flexible in that 

grinding and flotation control can be accomplished through the com

puter, by manual analog control in a central control room, or, in the 

plant by visual observations. 

The desired objective of automation was achieved by developing three 

loops to control the overall circuit. The three loops are particle 

size control, tonnage control, and mill density control . 

CLEANER CONCENTRATION: 

Cleaner concentration is accomplished with three stages of grinding 

in closed circuit and five stages of flotation. Final concentrate 

grade is over 90% MoS2 with cleaner plant recovery of 98%. 

41 
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o't= r- -rmlKEt<EO.S ( 2) f lJ ' F 

IAil.ttlG 
o'F 

J • 
z; ~ 0 (5) (.) 

1ST S,E FLOTI<TIOlt ~ 

1+- 5CAVE.NGE.R FLOTmlOO ( 6) 

~ 
lA lUNG 

0 o ' F 
z; 

FlDW SHEET NO. 3 

1900 TPO 

ROUGHER CONCE.N~PaTE 

"UTOMe\iiC t SAMPLER 

~ 
et::O C'<ClONES ( 1 ) r 

l U'F 

PUMPS ~----------~ 

l 
ST STAGE CYCLONES ( 3) 

l u 'F 
STAGE GR\NOING ( 4 ) 

Ft«. 

F\RST 

1 
PUMPS 

l 
CYCLotfE.S (7) 

8 I' t (9) l U'F 

2 ~0 STAGE F\.Off\TION CONC. SE --
l 

~.S<:f\VENGER FLOTATION (lo) 

t 

COriO ST'AGE GR\~DING (8) 

I"AILING 
PUMPS ~-------. 

rli\ o'F 

t 
I .. IRD STAGE FLOTA"'fiON ( \3) -n~· 

l t 

t 
C'{c:LONES ( 11 ) 

lJ!L 
RO STAGE GRINDING ( 12 ) 

t 
"TAILt«G CONQ;.l'tTRATE' 

0 t 
CONOtTION£R5 ( 14) 

t 
l 

t 
FOURTH STAGE FLOTATION 05) 

t l 
lA lUNG CONCEt..JT~ATE: 

... ~· f 
CONDITIONERS I _--T'"'" ___ ( 4) 

t 
FtFTH STAGE FLOTA'TION ( 16) 

t l 
TAILING CONCENTRP..'TE 

~-~1 l 
DR"<\NG & PACKING PU\NTS 

42 

MA«JOR t::QUIPMEN'l" 

( 1) 4 - 24 " C'<CLO~ES 

(2) 2- 125 ' \\-4\C\<E.NE.RS 

1 - ns' " 

( 3) 8 · 015 8 KRE65 CYCLONES 

( 4) 3 • "'g"lt 20' MAR.CY GRRIE 
0\SC"'ARGE PEBBLE MILLS, 
25 RPM - 2.00 HP 

1- S'• 2.0' MARCY 
22. ~PM - 200 HP 

(5) 24- 36"'Wt:.ltUG floTATION CELLS 
21" IMPEllERS. '290 ~'PM, 5' "P/CElL 

(f>) 49 - 3&"' WEiliiG FLOTAT. CELLS, 
2f"lMPELLERS, 2.90 RPM,SHP/C.ELL 

( 7) 6 · 0108 KREBS CYCLOfiE5 

(8) 2 · 8' • 20' MA~CY GRfiTE 
015CHARGE PE:BBLE MILLS 
22.. RPM I 2.00 HP 

( 9) 9 • 3c&" WElNIG FLOTAT. CELLS, 
21• \MPELLER5 , 290 RPM, 5 ttP/CELL 

( 10) 49 • 36"' WEINIG FLOTAT. CELLS , 
21" IMPELS., 2.90 RPM, 5MP/CELL 

( 11) 6- D tO 8 KREBS C.YCLONES 

(12) 2· 9'• 20' Mf'I~C'( G~PITE 
DISCHARGE PEBBLE MILLS 
22. RPM, 2.00 HP 

( 13) 8 · 36" WEINlG FL<n"AT. C£LLS 
2.1" IMPElS., 290 RPM, 5 H~/CUL 

(14) 2--&'•8' DEVERE.I\UX CONOITJONERS 
675 RPM, 5' H'P I COI'4D. 

(15) 7· 3<0" VJEINIG FLOTAT C.El.L-5 
2J"'l~PELR5., 2..90RPM, 6\\t~/C.ElL 

(l6) 1-3(2," WEINlG FLOTAT. CELLS 
21• IMPELRS., 290 ~PM, 6HP /CELL 



First Stage: 

Rougher concentrate; averaging 1,900 tpd, is pumped to the cleaning 
plant and i.s ground in the first stage pebble mills. This grind·ing Is 
accomplished with one 8' x 20' pebble mill and three 6'-8" x 20' 
pebble mills in closed circuit with cyclones. Grinding media is +2 11 

flint pebbles. Media consumption in first stage grinding is 15 pounds 
'per ton at first stage feed. White iron and rubber shell liners are 

used in these mills. Mill discharge density is held at 55% solids. 
Cyclone overflow is pumped to first stage flotation which consists of 
two parallel banks of 36 cu. ft. Weinig flotation machines. Retention 
time averages 15 minutes. First stage concentrate averaging 30% Mos2 
is advanced to second stage. Approximately 500 tpd of cleaner scavenger 
concentrate is returned, from thickener underflows, to first stage feed. 
First stage tailing is introduced to scavenger flotation with this con
centrate reporting to middling thickeners and the tailing reporting 
directly to the tailing pond. 

Second Stage: 

First stage primary flotation concentrate is pumped to two 8' x 20' 
pebble mills in closed circuit with cyclones. Cyclone overflow Is 
Introduced into second stage cleaner flotation. Second stage con
centrate averages 65% MoS2• Second stage flotation tailing Is Intro
duced to scavenger flotatiOn with the scavenger concentrate reporting 
to the middling thickeners and the tailing reporting to the tailing 
pond. Second, third, fourth and fifth stage flotation are counter 
current with the concentrates being advanced from second through fifth 
stage and the tailing being returned, i.e., fourth stage tailing re
turned to third stage feed and third stage tailing returned to second 
stage feed. 

Third Stage: 

Second stage concentrate, averaging 65% Mos
2

, is pumped to two 8' x 20' 
pebble mills in closed circuit with cyclones. Cyclone overflow is in
troduced lnto third stage flotation feed. Third stage flotation con
centrate averages 85% MoS2• 

Fourth Stage: 

The third stage concentrate is introduced to one conditioner tank and 
then to fourth stage flotation. 

Fifth Stage: 

The fourth stage concentrate is introduced to one conditioner tank and 
i s then pumped to fifth stage flotation. 

43 



Usage 
Reagen t Lb./Ton Pu rpose 

Vapor Oi 1· 0 . 90 Collector 

Sodi um Cyanide 0.49 Pyrite and Cha lco-
pyrite Depression 

Nokes Reagent 0.90 Lead Depression 

Dowfroth 250 0.03 Frother 

Nalco 7873 0.006 Flocculant 

Running Time - Regrind 

Cleaner Gr inding 
& Flotation 

% 
Operati ng Time 

98. 0 

FILTERING, DRYING AND PACKAGING: 

% 
Out of Ore 

Add i t ion Points 

Flotat ioo 

Pebble Hi I I s 

Pebb 1 e Mill s 

Flotation 

Thickener Feed 

% 
Repa i r 

1.5 

% 
Misc. 

0 . 5 

Fifth stage cleaner concentrate reports to thi ckeners. The thickener 
underflow is pumped to two Denver 61 leaf filters. Fi l ter cake is con
veyed by screw to a multiple screw Denver Holoflyte dryer. Dried product 
is screw conveyed to the packing area where the product is either packed 
in barrels or closed top hopper cars for shipment to consumers . Present
ly, most of the product is shipped to Climax reduction plants in Lange
loth, Pennsylvania; Rotterdam, Holland and other foreign plants. 

BY-PRODUCTS PLANT: 

All rougher tailing i s introduced to the by-products plant sump and i s 
pumped and distributed to 836 Humphrey five-turn spirals. The spiral 
concentrate is pumped to cyclones for dewatering and the underflow fed 
directly to pyrite flotation. Spiral tailing is routed directly to the 
tailings pond. The pyrite concentrate is cleaned once with both rougher 
flotation tailing and cleane r flotation tailing distributed to three 
Reichert cone concentrators. The cone concentrate is advanced to twenty 
Deister tables. Pyrite concentrate averages 51% S and is sold to local 
markets. Table concentrate averaging 36% WO~ is dewatered and introduced 
to phosphate flotation. The flotation taili~g is dewatered, dried and 
sent to magnetic separators . 

The magnetic separation circui t consists of three Dings cross belt 
magnetic separators in series. The first cross belt (No . 1 Dings) 
separator, with an average of ].0 amps per pole, produces a wolframite 
magnet ic product averaging 65% wo

3
. The second cross belt (No. 2 Dings) 

44 



FLOW SHEET NO. 4 

ROUGHER FLOTATION ,-A\LS 

PUMPS (I) 

l 
D\STR\BUIORS 

,..A\ LING ~ 
HUMPHRIES SP\RAL6 ( 2) 

t CONC. 
PUMPS 

O~F ~ 
~--....;;;;,.,..; ____ C.YCLDNES (3) 

J u't= 
PYRITE FLOT~T\ON (4) COl'tC. 
~~----~~ f 

O~F ·~ "TA\lS 6\NS 
-4-----=-:..,.._ ___ CYCLONE 

t u'F 
CLEANER CONES ( 5) 

+ TABLES (6) 
t 

CLPSS\FIERS ( 7 ) 
t ~__..:;CO:....:...:..N~C...;_. -- PHOSP\-\A\E t=l.DTATlON ( 8 ) 

TO tAIL\NG 
POND 

+ "TAILS 

CLASSIFIE~ 

+ DR.'fER (9) 
1~--------, 

f MAG. N0.1 MAGNET ( 10) 

t J NON MAG. 
NO. 3 MAGNET ( 1 t) ( ) 

! I NO.2 MAG\'JEf 12. 
NON. MAG. f MAG. NON ·M"G MAG. 

Ng~~d'.G A. GRAOE Wo3 wo3 
SNCONC. l, __ __,j 
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MAtJOR. EQUIPMENT 

(1) 4·D4,·5 HYO~SEALPUMPS 

( 2) 536 - MOPEL 2.4 A , 5 IUR.N 
HUMPHRIES SP\~ALS 

( 3) 4 · D\08 KREBS CYCLONES 

( 4) 12 - 36'' 'NE\N\G FlOTATION 
M~CHINES 

( 5) 2.- 4DS REICHERt" CONES 
1- 2DSSOS '' " 

( 6) 2.0- N0.6 0\ESTEN !ABLES 

( 7) 2.- 12." WEMCO CLASS\RERS 

( '0) 2. BAN\<5, S CELL EA. STEARNS 
FlOTATION MOC"1NES 

( 9) 1 - AlLIS - CHALMERS STE"M 
01\YER 

( '0) 1 - DI~GS IS* CROSS BEL"T 
MAGNE1'\C SEPARATOR 
S POLE'S 

( 11) 1-4 POLE D\NG5 CROSS B"EL\ 
MAG~E."TlC SE:PA~f\IOR 

( t2.) 1- 4 POLE D\NGS CROSS BEI:f' 
MAGNETIC SEPARATOR 


